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Here M c follows from Eq. (33.21c). Additional parametric studies also indicate that in 
most practical cases / 1, so that with only a small error, the ribs can be designed on 

the basis of the total external moment. For the same reason, the flange ring would be 
subject to only a limited toroidal moment. ♦ 


ELEMENTS OF BRACKET DESIGN 

Structural configurations such as pipe supports, motor mountings, machinery brack¬ 
ets, and landing seats of various types are frequently encountered in hardware de¬ 
sign. They involve rolled shapes, plate components, and prefabricated structural 
elements to suit the requirements of strength, rigidity, appearance, and low cost of 
manufacture. 

Despite their apparent simplicity, certain design criteria must be imposed which 
have their basis in the theory of strength of materials and elastic stability. The 
choice of the critical dimensions may also be governed by the elastoplastic response 
and local buckling resistance, requiring the help of experimental stress analysis. All 
these configurations may be of importance in sizing support systems and estimating 
the degree of structural safety and quality of performance. Yet it is surprising how 
little information is readily available on this subject in the open literature. One of 
the reasons for the lack of standard data in this area may be the inherent diversity of 
configurations, loading conditions, and safety requirements for individual support 
systems. 

This account is primarily concerned with the basic elements of bracket design 
which can be applicable to a variety of mechanical systems. In many cases, such a 
generalization is admissible because different structural brackets can have similar 
geometrical features. They often involve some sort of bearing plates to distribute 
the load and edge-loaded plate elements acting as stiffeners and gussets. Such com¬ 
ponents can be designated for weld fabrication from standard structural shapes of 
simple geometry, making the application of the general design rules more accept¬ 
able. 

Several representative types of brackets are shown in Figs. 33.23-33.29 [197]. 
These by no means exhaust all the possibilities, but they certainly illustrate some of 
the more important structural features that affect the design choice and methods of 
stress analysis. The examples selected indicate welded configurations which, with 
modern fabricating techniques, are likely to be reliable and economic. However, this 
statement is not intended to imply that welding processes never cause problems. 
Despite significant progress during the past 50 years, strict quality control of welding 
should be maintained at all times. Fracture-safe design, for instance, can easily be 
compromised by a change in material properties in the heat-affected zone due to 
welding, flame cutting, or other operation. 

The mechanical characteristics of the various support brackets can be sum¬ 
marized as follows. The short bracket shown in Fig. 33.23 is made of a standard 
angle with equal legs. This component can be designed on the basis of bending and 
transverse shear. When loading arm cl is relatively short, the structural element 
is rigid and the effect of bending may be neglected. A box-type support bracket 
(Fig. 33.24) can be made out of two channels using butt-welding techniques. The 



